



activity,	 being	 sometimes	 influenced	 at	 a	 large	
extent	by	certain	substances	that	mimic	estrogen	
hormones.	 Phytoestrogens	 are	 such	 substances	
with	 hormonal	 action	 encountered	 in	 some	
fodders,	sometimes	in	large	quantities.	There	are	
various	 studies	 highlighting	 the	 negative	 action	
of	 phytoestrogens	 on	 reproductive	 system	 in	
some	animal	 species.	Nonetheless,	 some	authors	




ceasing	 the	 administration	 of	 estrogenic-effect	
fodder	(Adams,	1995).
Other	 substances	 with	 hormonal	 action	 are	
produced	by	various	moulds.	Moulds	are	parasitic	
plants	 with	 ubiquitous	 presence	 in	 animal	 food.	
Besides	 the	 fact	 that	 they	 reduce	 fodder	 quality,	
they	 synthesize	 chemical	 substances	 termed	
mycotoxins,	 which	 cause	 great	 economic	 losses	
to	 animal	 breeders,	 especially	 by	 drastically	
disturbing	the	reproduction	activity.	Zearalenone	
is	a	mycotoxin	produced	by	various	moulds	from	
Fusarium	 genus.	 Their	 substrates	 are:	 corn,	
wheat,	barley,	oat	and	sorghum.	Chemically,	it	is	a	
non-steroidal	 compound	with	a	 similar	action	 to	
estrogens	from	various	farm	animal	species,	among	
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Reproductive	 efficiency	 is	 an	 essential	 requirement	 for	 the	profitability	 of	 swine	 farms	and	 the	quality	 of	
fodder	can	have	a	negative	impact	on	this	aspect.	We	carried	out	investigations	regarding	the	influence	of	fodder	
quality	 on	 reproductive	 efficiency	 and	 the	 histological	 structure	 of	 the	 ovary	 and	 oviduct	 in	 45	 sows	 from	 a	
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present	 in	 some	 hormonodependent	 organs	 in	
mammals	 (Shier	 et al.,	 2001).	 Zearalenone	 can	
also	have	an	effect	on	hypothalamic-pituitary	axis	
(Zinedine	et al.,	2007).
The	 majority	 of	 the	 researchers	 claim	 the	
fact	that	the	sensibility	to	zearalenone	is	different	
depending	 on	 the	 species,	 even	 if	 their	 opinion	
does	not	always	coincide	in	every	aspect.	Opinions	
are	 unanimous	 regarding	 the	 swine	 sensitivity.	
Among	 them,	 the	 prepuber	 ones	 are	 obviously	
more	 sensitive	 than	 the	 adults.	 More	 frequently,	
zearalenone	 determines	 disorders	 with	 clinical	
signs	 in	 prepuber	 females,	 but	 sometimes	 it	
induces	 prepuce	 enlargement	 after	 neutering.	
Physiological	state	 is	also	a	decisive	 factor,	cyclic	
females	being	more	sensitive	than	pregnant	sows.	
Upon	 natural	 exposure	 (in	 field	 conditions)	 to	
Fusarium	 moulds,	 abortion	 cases	 were	 noticed,	








number	 of	 fetuses.	 Even	 farrowed	 piglets	 have	
low	weight	and	viability.	Zearalenone	particularly	
exercises	 its	 harmful	 actions	 on	 the	 early	 stages	
of	 embryonic	 development,	 which	 is	 why	 the	
first	 7-10	 days	 post	 fertilization	 are	 the	 most	
critical	period	of	gestation,	from	this	point	of	view	
(Diekman	and	Green,	1992).





county,	 with	 a	 total	 headcount	 of	 137	 pigs,	
among	which	 45	 sows.	 The	 farmers	were	 facing	
reproduction	problems,	 repeated	oestrus,	 poorly	
expressed	 oestrus,	 small	 number	 of	 farrowed	
piglets	(average	of	3	pigs/sow),	decreased	fertility	
ratio	 (48.8%).	 The	 growth	 and	 development	
performance	 of	 the	 piglets	 was	 very	 poor.	 The	
offsprings	 had	 hiperkeratosis	 and	 the	 gilts	
presented	 tumefaction	 of	 vulva.	 Part	 of	 the	
farrowed	 piglets	 remained	 hipotrepsic,	 inducing	
great	economical	loss.
We	 harvested	 samples	 from	 the	 genital	
system	 through	 ovariectomy	 (the	 classical	
method)	 from	 sows	 that	 were	 not	 pregnant	
after	 3	 artificial	 inseminations.	 The	 ovary	 and	
oviduct	were	 processed	 in	 order	 to	 perform	 the	
histopathological	examination.	The	samples	were	
fixed	in	10%	buffered	formalin	immediately	after	
being	 harvested	 and	 subsequently	 dehyrated	 in	
increasing	concentrations	of	alcohol.	We	clarified	
the	 samples	 in	 n-butanol,	 then	 embedded	 them	
in	 paraffin	 in	 order	 to	 section	 them	 at	 5	 µm	
thickness.	 We	 performed	 Goldner’s	 trichrome	
staining	procedure	and	examined	the	slides	with	
an	 Olympus	 BX	 41	 light	 microscope,	 capturing	






the	 storing	 conditions.	 We	 granted	 special	
attention	 to	 the	 way	 of	 producing,	 storing	 and	
administration	of	 the	 combined	 fodder,	 obtained	
by	the	owner.
RESULTS AND DISCUSSION 
The	 farm	 maintenance	 conditions	 were	 far	
from	 the	 necessary	 standards	 of	 the	 species	
and	 physiological	 situation,	 for	 a	 farm	 based	
on	 reproduction	 activities.	 From	 harvesting	 to	
utilization,	 cereals	 were	 stored	 inside	 the	 farm.	
Corn	 was	 stored	 and	 kept	 as	 cobs	 in	 granaries	









The	 owner	 prepared	 the	 mixed	 fodder	 by	
himself	 and	had	 an	 own	 recipe	mainly	 based	 on	
corn	 and	 barley.	 After	 milling,	 the	 fodder	 was	
kept	on	the	concrete	floor	until	it	was	used	to	feed	
the	animals.	 In	 the	area	assigned	 to	produce	 the	
mixed	 fodder,	 the	 hygiene	 conditions	were	 quite	
BOGDAN et al
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doubtful,	 the	 obtained	 fodder	 after	 milling	 was	
collected	 directly	 on	 the	 concrete	 floor,	 which	
presented	obvious	moisture	traces,	which	seemed	
to	 derive	 from	pluvial	waters	 infiltrated	 through	
the	roof	(Fig.	2).
Adult	 animals	were	pretty	uneven	 regarding	
both	 their	 size	 and	aspect,	 so	we	 could	 estimate	
that	 the	 head	 count	 was	 relatively	 polymorph.	
Thus,	 there	were	sows	that	 farrowed	two	piglets	
(Fig.	 3),	 others	with	 three,	while	 others	 had	 4-5	
piglets	and	rarely	more.
In	 some	 cases,	 besides	 the	 fact	 that	 a	 small	
number	of	piglets	per	farrow	was	obtained,	there	
was	 also	 an	 unjustified	 irregularity	 between	
the	 sows	 that	 farrowed	 a	 small	 number	 of	 pigs.	
Moreover,	 there	 were	 cases	 in	 which	 beside	 the	
fact	 that	 a	 small	 number	 of	 pigs	 was	 obtained,	
most	of	them	died	in	first	10	days	after	birth	(Fig.	
4).
The	 histological	 examination	 revealed	 an	
exaggerated	ovarian	activity,	with	an	ovarian	cortex	
filled	 with	 follicles,	 distributed	 throughout	 the	
whole	section	surface	of	the	ovary.	Follicles	were	
in	 different	 developing	 and	 especially	 involuting	
stages,	but	without	an	ovulation	tendency	(Fig.	5).	
There	were	 some	 follicular	 cysts	 present	 on	 the	
surface	section,	in	which	the	oocyte	degenerated.	
There	 was	 no	 developing	 or	 involuting	 yellow	
body	 highlighted,	 which	 demonstrates	 that	 the	
situation	lingered	for	a	certain	period	of	time.	The	
only	plausible	explanation	 is	an	exaggerated	and	
persistent	 estrogenic	 stimulation	 caused	 by	 the	
mycoestrogens	 elaborated	 by	 the	 moulds	 in	 the	
fodder.	
The	 oviduct	 presented	 a	marked	 congestion	
and	 a	 pseudostratification	 tendency	 of	 the	
epithelium	 on	 relatively	 large	 areas	 without	 a	
generalized	aspect.	We	also	observed	the	increase	
of	 the	ciliated	cells’	numbers,	which	appeared	 in	
obviously	 larger	 numbers	 than	 the	 non-ciliated	
ones	(Fig.	6).
Regarding	 the	 assessment	 of	 the	 fodder	
utilized	 in	 pigs’	 alimentation,	 there	were	 certain	
aspects	that	came	to	light.	According	to	the	shape	
Fig. 3. Sow with 2 piglets Fig. 4. Sow that farrowed 3 piglets and has only 
one left
Fig. 1. Corn with moulds Fig. 2. Water infiltrations in the combined fodder 
collecting area
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and	 size	 of	 the	 corncobs,	 we	 can	 conclude	 that	
at	 the	 time	 they	were	 brought	 at	 the	 farm,	 they	
had	a	good	quality.	The	storing	conditions	 in	 the	
farm	are	 far	 from	optimal	 in	order	 to	ensure	 the	
maintainance	 of	 nutritive	 qualities	 and	 keep	 it	
safe	 from	 bacteria	 and	 moulds.	 The	 granaries	
in	 which	 the	 corn	 is	 stored	 are	 improvised	 and	
do	 not	 provide	 optimal	 storing	 conditions	 from	
various	points	of	view.	Firstly,	the	shed	roof	with	
very	 short	 eaves	 only	 assures	 partial	 protection	
against	 the	humidity	 from	rain,	 thus	 the	corn	on	
the	outside	area	will	periodically	come	in	contact	




through	 direct	 contact,	 from	 the	 ground	 to	 the	




because	 of	 the	 rains	 and	 the	 lack	 of	 ventilation	
caused	 by	 the	 direct	 disposition	 of	 the	 granary	




the	 corn.	 Additionally,	 in	 granaries	with	wooden	
walls,	 we	 could	 observe	 that	 some	 boards	 are	
covered	in	moss	on	a	relatively	 large	area,	which	
actually	grows	at	 the	expense	of	humidity	 in	 the	
wooden	 material.	 The	 excessive	 humidity	 and	
lack	of	ventilation	in	the	lower	part	of	the	granary	
predispose	 to	 development	 of	 moulds	 in	 corn,	
starting	 from	 the	 base	 and	 continuing	 up	 to	 the	
middle	of	the	granary	height	or	even	upper.
In	 specialty	 literature,	 there	 are	 data	
concerning	 the	 risk	 of	 contamination	 of	 fodder	
with	 moulds.	 Thus,	 Desjardins	 (2006)	 affirms	
that	 the	 fungi	 genuses	 that	 produce	 mycotoxins	
with	 importance	 in	 sow	 reproduction	 are	
Aspergillus	spp.,	Fusarium	spp.	and	Claviceps	spp.	
Furthermore,	he	states	 that	 the	 fungi	 themselves	
are	 not	 pathogenic	 for	 pig,	 but	 the	 mycotoxins	
they	 produce	 are.	 Due	 to	 the	 negative	 effects	 on	
the	reproductive	efficiency,	the	author	mentioned	
above	 terms	 the	 conditions	 accompanied	 by	
the	 decrease	 of	 reproductive	 performances:	
reproductive	 mycotoxicoses.	 Also,	 Kanora	 and	
Maes	 (2009),	 affirm	 that	 the	 development	 of	
moulds	 can	 take	 place	 in	 different	 moments	
(stages)	 of	 the	 plants	 production	 process	 and	
animal	 breeding.	 Mycotoxins	 can	 even	 invade	
the	 seeds	on	 the	 field	 (before	harvesting)	or	 the	
development	 of	 the	 mould	 can	 take	 place	 while	
storing	 at	 the	 farm	 or	 combined	 fodder	 factory	
(Desjardins,	 2006;	 Kanora	 and	 Maes,	 2009).	
Equally,	 moulds	 can	 develop	 during	 fodder	
processing,	in	insufficiently	cleaned	storing	areas,	
means	 of	 transport	 and	 distribution	 of	 fodder,	








Regarding	 the	 information	 in	 the	 specialty	
literature	 we	 can	 state	 that	 the	 risk	 of	 fodder	
contamination	with	moulds	is	very	high.	Avoiding	
the	 presence	 of	 mycotoxins	 in	 food	 ingredients	
BOGDAN et al
Fig. 5. Exaggerated ovarian activity and 
generalized congestion (2x obj. - Goldner’s 
trichrom stain)
Fig. 6. Pseudostratification tendency of the 
epithelium and a large number of ciliated cells 
(60x obj. - Goldner’s trichrom stain)
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can	be	difficult;	thus,	the	prevention	seems	to	be	
highly	 important.	 It	 is	 crucial	 to	 take	 measures	
in	order	 to	 reduce	 to	minimum	the	possible	 risk	
of	 fodder	 contamination	with	moulds.	Once	 they	
get	into	animal	food,	they	can	determine	different	





develop.	 They	 involve	 the	 width	 of	 the	 granary,	
which	 is	 usually	 best	 to	 be	 no	 more	 than	 80	
cm,	 while	 here	 it	 is	 almost	 double;	 under	 these	
circumstances,	the	corn	in	the	middle	area	is	not	
exposed	 to	 sufficient	 air.	 Then,	 the	 placement	 of	
the	granary	on	wooden	planks,	in	direct	contact	to	
the	ground,	determines	the	maintainance	of	a	high	
humidity,	 which	 highly	 favours	 the	 development	
of	moulds.	The	area	where	the	combined	fodder	is	
produced	 is	maintained	 in	precarious	 conditions	
and	has	water	infiltrations	through	the	roof,	which	
maintains	 a	 humid	 state	 on	 the	 floor,	where	 the	
fodder	 is	 kept	 after	milling.	 Furthermore,	 inside	
the	shelter,	we	can	observe	that	neither	the	walls,	
nor	 the	 floor	are	maintained	so	 that	 they	do	not	
favour	mould	development.	The	feeding	area	does	
not	look	very	good	and	does	not	seem	to	be	cleaned	





The	 ceiling	 shows	 that	 not	 only	 was	 it	 not	
bleached	 in	 a	 long	 time,	 but	 the	 irregular	 and	






development,	 especially	 during	 warm	 seasons	
of	 the	year.	Even	 though	animals	do	not	come	 in	
direct	contact	with	the	roof,	moulds	present	here	
can	 extend	 through	 continuity	 to	walls	 or	 fall	 as	
spores	 in	 accommodation	 areas.	 In	 some	 areas	
we	 can	 observe	 water	 infiltrations	 in	 the	 walls	
and	 the	 stained	 aspect	 suggests	 development	 of	
moulds	 and	 probably	 some	 species	 of	 bacteria.	
The	fact	that	not	even	the	accommodation	surface	
is	properly	maintained	 is	even	more	serious	and	




the	 floor	 appears	 to	 have	 a	 whitish	 or	 greyish	
color,	which	suggests	the	development	of	moulds	
on	 surfaces	 that	 come	 in	 direct	 contact	 with	
animals.	Moreover,	administering	the	green	fodder	
directly	on	 the	 floor	 favours	 their	 contamination	
through	 direct	 contact	 with	 moulds.	 Moulds	 on	
the	 floor	 can	 extend	 through	 continuity	 to	 the	
concrete	 feeding	areas	 and	 thus	 come	 in	 contact	
with	the	combined	fodder	from	pigs’	alimentation.	




are	 present,	 each	 of	 them	 can	 produce	 different	
mycotoxins	 and	 this	 combination	 can	 cause	
more	 adverse	 effects	 in	 comparison	 to	 only	 one	
mycotoxin	 because	 of	 the	 additive	 or	 synergic	
interaction.	 In	 this	 manner,	 coming	 in	 contact	
with	 various	 mycotoxins	 from	 moulds,	 even	 if	
they	 do	 not	 produce	 zearalenone,	 sensitize	 the	
animal,	rendering	it	more	vulnerable	to	estrogenic	
mycotoxins’	 action	 (e.g.	 zearalenone)	 when	
consuming	Fusarium	infested	fodder.
Assessing	 the	 sows	 for	 reproduction	
highlighted	 that	 they	 are	 relatively	 non-uniform	
hybrids,	which	the	owner	bought	on	market.	They	
are	well	 taken	 care	of,	 so	 that	 from	 this	point	of	
view,	 one	 could	 not	 state	 that	 the	 animals	 have	
problems.	 They	 are	 active,	 have	 a	 good	 appetite,	
thus	 judging	 from	 a	 clinical	 point	 of	 view,	 they	
seem	 healthy,	 but	 are	 a	 little	 underweight.	 The	
problems,	which	the	owner	confronted,	are	mainly	
linked	to	the	reproductive	activity.	Sows	presented	




majority	 of	 the	 cases,	mostly	 small,	 from	 hybrid	




in	some	cases,	 they	died	 in	 the	 first	week	of	 life.	
A	 possible	 explanation	 for	 these	 problems	 could	
be	 the	presence	 of	mycoestrogens	 (zearalenone)	
in	 the	 food	 of	 these	 animals,	 swines	 being	 the	
most	 sensitive	 species	 to	 this	 mycotoxin.	 Thus,	
the	 phenotypical	 aspect	 of	 sows,	 their	 decrease	
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in	 weight,	 infecundity	 and	 small	 number	 of	
piglets,	 the	 histological	 changes	 allowed	 us	 to	
reach	the	conclusion	that	these	moulds	contained	
micoestrogens.	When	this	mycotoxin	is	present	in	
the	 alimentation	of	 reproduction	 sows,	 the	most	
common	pathogenic	effects	are	anestrus,	abortion,	
increased	 embryonic	 and	 fetal	 death	 (Andretta	
et al.,	 2008).	The	histological	 changes	present	 in	
ovaries	justify	to	a	large	extent	the	infecundity	and	
low	 prolificity	 of	 the	 sows.	 The	 ovarian	 activity	
was	 influenced	by	 estrogens,	 possibly	 both	 from	
food	 and	 ovarian	 (secreted	 by	 the	 cysts).	 Since	
the	 oocyte	 degenerated	 under	 micoestrogenic	
influence,	 the	 reproductive	 activity	 consequently	
decreased.	Various	studies	examined	the	possible	
impact	 of	 zearalenone	 during	 gestation	 period.	
Pregnant	 gilts	 and	 sows,	 which	 received	 an	
experimental	dose	of	2.8-3.0	ppm	zearalenone	in	
food,	especially	during	early	gestation,	had	smaller	
piglets	 (Christensen	 et al.,	 1972).	 Estrogenic	
stimulation	determined	by	zearalenone	interferes	




in	 days	 11-12	 of	 gestation.	 If	 the	 zearalenone	
dose	in	sows	exceeds	25	ppm,	its	action	becomes	
drastic,	 leading	 to	 farrowing	 dead	 litters	 or	
neonatal	mortality	(Christensen	et al.,	1972).
The	most	critical	period,	in	which	zearalenone	
determines	 the	 highest	 rate	 of	 embryonic	 death,	
is	 between	 7-10	 days	 of	 gestation.	 Experimental	
administration	of	zearalenone	 in	doses	of	1	ppm	
in	sows	during	this	period	of	gestation	resulted	in	
increased	 embryonic	 degeneration	 starting	 with	
day	9,	and	the	remaining	blastocysts	degenerated	
until	 day	 13	 (Long	 et al.,	 1992).	 The	 authors	
assume	that	this	is	due	to	the	fact	that	zearalenone	
has	 an	 impact	 on	 secretory	 mechanism	 of	
the	 endometrium,	 modifying	 the	 intrauterine	




below	60	ppm	 lead	 to	obtaining	a	 small	number	
of	 piglets,	 which	 are	 less	 vigorous.	 The	 authors	




Few	 aspects	 are	 known	 about	 the	 effect	 of	
mycotoxins	 in	 piglets	 when	 feeding	 lactating	
sows	 with	 zearalenone	 contaminated	 fodder.	
Piglet	mortality	 during	 the	 first	 two	weeks	 after	
farrowing	 was	 shown	 to	 be	 higher	 in	 sows	 that	
received	fodder	with	4.8	ppm	zearalenone	during	
pregnancy	and	lactation	(Kanora	and	Maes,	2009).
Other	 authors	 observed	 that	 administration	
of	 zearalenone	 in	 5-10	 ppm	 dose	 in	 sows	 after	
weaning	 leads	 to	 anestrus	 (Meyer	 et al.,	 2000),	
affirming	 that	 there	 is	 a	 linear	 relation	 between	
the	 dose	 of	 zearalenone	 in	 ppm	 and	 the	 length	
of	 anestrus	 in	 days.	 Same	 authors	 claim	 that	
some	 sows	 experience	 prolonged	 oestrus	 after	
farrowing.
According	 to	 the	 owner	 affirmations,	 we	
detected	 that	 some	 sows	have	 a	prolonged	 cycle	




considering	 that	 the	only	 economical	 solution	 to	
this	problem	was	through	sacrification.
CONCLUSIONS
Sows	 were	 confronting	 a	 persistent	 hyper-
estro	genism	 situation	 judging	 by	 the	 comporta-
mental	 changes,	 phenotypical	 aspect,	 infertility	
and	 histological	 changes	 in	 ovaries	 and	 oviduct,	
possibly	because	of	both	the	moulds	from	fodder	
and	 the	ones	 secreted	by	 the	ovarian	 cysts,	with	
continuous	 mobilisation	 of	 follicles	 from	 the	
follicular	pool.
In	 the	 farm	 taken	 into	 study,	 there	 were	
completely	 inadequate	 conditions	 of	 storing	 the	
cereals	 and	 pluvial	 waters	 infiltrations	 in	 the	
spaces	 dedicated	 for	 preparation	 of	 combined	
fodder,	 aspects	 that	 favour	 the	 development	 of	
moulds.
Because	 of	 the	 contamined	 fodder	 and	 the	
inappropriate	 accommodation	 area,	 the	 repro-
ductive	 efficiency	 of	 sows	 was	 considerably	
diminished.
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